This work presents results of experimental tests of surface acoustic wave vibration sensor. Measurements of the static sensitivity, resonance frequency, frequency amplitude characteristics and linearity were carried out. Measurements were carried out with the help of the acceleration of gravity and a digital oscilloscope.
Introduction
The structure of probes for measurement of mechanical vibrations bases on three basic types of vibration sensors: seismometers, geophones, accelerometers [14] . The value of the line delay is proportional to the motion of the upper side of the plate described by the y(t)
function. Basic parameters of the sensor are its sensitivity, resonance characteristic, and linearity. These parameters depend on the plate structure, the structure of the SAW delay line and on the probe electronic measuring system. Using models of the mentioned components one can make a measuring probe having specied parameters. To describe movement parameters of an anisotropic, piezoelectric plate of a sensor a model with one degree of freedom was formulated [8] . The resonance frequency of the sensor plate ω is given by the relation
where
ρ plate density, h plate thickness, l plate length,
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r is the relation of the seismic mass to the mass of the sensor plate, E e equivalent Young's modulus, τ equivalent material damping coecient.
The movement of the plate end is given by the function
where the constants A and ϕ are calculated from the initial conditions.
Both components of the solution comprise the function
This is the system impulse response to the sensor excitation by the δ-Dirac impulse.
The frequency characteristic of the sensor plate is associated with the impulse response by the Fourier transform. The form of the theoretical amplitude-frequency characteristic of the SAW vibration sensor is as follows [8] :
An exemplary theoretical amplitude frequency characteristic for the SAW vibration sensor of a resonance frequency of 29 Hz is shown in Fig. 3 . 
Experimental testing of the sensor parameters
The basic parameters of the SAW vibration sensor were performed with a probe measuring system presented in The sensitivity is one of basic parameters. It is the relation of a change of the level of the output signal from a sensor ∆U out to the change of the value of the acceleration acting on the ∆g sensor. To determine it we must be able to change the value of the acceleration acting on the sensor. Figure 6 presents the way the acceleration value changes by changing the sensor position in relation to the gravitational acceleration direction. The sensor sensitivity was determined from the rela-
The determined sensor sensitivity is 100 mV/g.
Much more dicult is to determine the sensor linearity.
It requires to determine the dependence of the ∆U out output signal on the value of the acceleration acting on the sensor ∆g. Figure 6 shows the way to obtain three acceleration values (+1 g, 0 g, −1g) acting on the sensor. Basing on that it was attempted to estimate the sensor linearity in the manner presented in Fig. 8 . Fig. 8 . The way to determine the sensor linearity.
The relation below is the linearity measure ML = U out,0g − 0.5 (U out,+1g + U out,−1g ) .
During performed experimental research the value of ML ≈ 0 was obtained thus allowing to conrm a good static linearity of a SAW vibration sensor within changes of the static linearity by 2g. This simple method allows only to evaluate the sensor linearity but it is used for all the types of acceleration sensors.
Conclusions
This work presents results of the experimental research of surface acoustic wave vibration sensors. Measurements of the static sensitivity, the resonance frequency, the impulse response and the linearity were made. Obtained results allowed to conrm the appropriateness of the sensors modeling and determining their basic parameters.
The research was conducted using very simple methods using only the gravitational acceleration and a digital oscilloscope.
The impulse response of the surface acoustic wave vibration sensors of a resonance frequency of 91 Hz and its spectrum is presented in Fig. 9 . A digital oscilloscope is practically the only instrument required to examine static parameters of vibration sensors within the presented range. Fig. 9 . Impulse response of surface acoustic wave vibration sensor (yellow) and its spectrum (pink). 
